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(74) Agent* Patent Attorney, Isamu Takahashi 

(54) [Title of the Invention] IP address setting method and apparatus 
(57) [Abstract] 

[Problem] To provide IP address setting method and apparatus that allow 
an IP address unique to a network device to be set easily. 
[Solution Means] Packet data on a network is extracted via an interface 
connected to the network to specify, based on this packet data, the network 
address of the network. An arbitrary host address corresponding to this 
network address is selected and, based on this host address and the network 
address, a temporary IP address is set. A response requirement packet 
destined for this temporary IP address is issued via the interface on the 
network and, when a response packet is not returned in response to this 
response requirement packet, the temporary IP address is set as a formal IP 
address. 
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[Claims] 

[Claim l] An IP address setting method, characterized in that packet data 
on a network is extracted via an interface connected to the network, a 
network address of the network is specified based on the packet data, an 
arbitrary host address corresponding to the network address is selected, a 
temporary IP address is set based on the host address and the network 
address, a response requirement packet destined for the temporary IP 
address is issued via the interface on the network, and, when a response 
packet is not returned in response to the response requirement packet, the 
temporary IP address is set as a formal IP address. 

[Claim 2] An IP address setting method according to claim 2, 
characterized in that, when a response packet is returned in response to 
issue of the response requirement packet, the host address is changed to 
re-issue the response requirement packet. 

[Claim 3] An IP address setting apparatus, characterized by comprising: 
an interface connectable to a network; 

packet extraction means for extracting via the interface packet data 
on the network; 

network address specifying means for specifying, based on the 
packet data, a network address of the network; 

host address selection means for selecting an arbitrary host address 
corresponding to the network address! 

temporary IP address setting means for setting, based on the host 
address and the network address, a temporary IP address; 

response requirement issue means for issuing the response 
requirement packet destined for the temporary IP address via the interface 
on the network; and 

IP address setting means for setting, when a response packet is not 
returned in response to the response requirement packet, the temporary IP 
address as a formal IP address. 

[Claim 4] An IP address setting apparatus according to claim 3, 



3 



*4b 



t 



Tokkaihei09-200247 



characterized in that, when a response packet is returned in response to 
issue of the response requirement packet, the host address selection means 
changes the host address and the response requirement issue means 
re-issues the response requirement packet. 
[Detailed Description of the invention] 
[0001] 

[Technical Field of the Invention] 

The present invention relates to IP address setting method and 
apparatus. In particular, the present invention relates to IP address 
setting method and apparatus for automatically setting an IP address 
unique to a network device connected to a network environment using the 
TCP/IP protocol. 
[0002] 
[Prior Art] 

Recently, small type printer apparatuses that can be directly 
connected to a network environment are increasingly used. When such a 
printer apparatus is directly connected to a network environment using the 
TCP/IP protocol, it is required to set a unique IP address (internet address) 
that is not a duplicate of addresses of other network devices. This IP 
address is given by the combination of a network address unique to each 
single network and a host address unique to each device connected to the 
network. 
[0003] 

In particular, there is recently an increasing number of examples in 
which offices and factories have therein Local Area Networks (LANs). 
Thus, a planned expansion of the system frequently involves the 
installation of an increased number of network devices, including the above 
network printers. 
[0004] 

[Problems to be Solved by the Invention] 

However, installation of new network devices in the above 
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conventional example required an IP address to be selected under a careful 
plan so that other existing network devices do not have the same address as 
that of the new network devices, causing an inconvenience of requiring 
power. Setting an IP address for the newly installed network device 
required a special device operation, thus causing an inconvenience in that 
the installation of the device required an expert engineer having seasoned 
knowledge of a network operating system and/or the TCP/IP protocol. 
[0005] 

[Objective of the Invention] 

It is an objective of the present invention to improve such 
inconveniences owned by the conventional example. In particular, it is an 
objective of the present invention to provide IP address setting method and 
apparatus that are mounted on or are provided together with a network 
device and that allow an IP address unique to the network device to be set 
easily. 
[0006] 

[Means for Solving the Problem] 

The invention according to claim 1 uses a method in which, packet 
data on a network is extracted via an interface connected to the network to 
specify, based on this packet data, the network address of the network. 
Moreover, an arbitrary host address corresponding to this network address 
is selected, a temporary IP address is set based on this host address and the 
network address, and a response requirement packet destined for this 
temporary IP address is issued via the interface on the network. Further, 
when a response packet is not returned in response to this response 
requirement packet, the temporary IP address is set as a formal IP address. 
[0007] 

The invention according to claim 2 uses a method in which, when a 
response packet is returned in response to issue of the response 
requirement packet, the host address is changed to re -issue the response 
requirement packet. 



5 



Tokkaihei09-200247 



[0008] 

The invention according to claim 3 uses a structure including^ an 
interface connectable to a network; packet extraction means for extracting 
via the interface packet data on the network; network address specifying 
means for specifying, based on the packet data, a network address of the 
network; host address selection means for selecting an arbitrary host 
address corresponding to the network address; temporary IP address 
setting means for setting, based on the host address and the network 
address, a temporary IP address! response requirement issue means for 
issuing the response requirement packet destined for the temporary IP 
address via the interface on the network; and IP address setting means for 
setting, when a response packet is not returned in response to the response 
requirement packet, the temporary IP address as a formal IP address. 
[0009] 

The invention according to claim 4 uses a structure in which, when a 
response packet is returned in response to issue of the response 
requirement packet, the host address selection means changes the host 
address and the response requirement issue means re -issues the response 
requirement packet. 
[0010] 

The invention according to claim 1 or claim 3 allows an IP address to 
be automatically set which has the same network address as the network 
address of the packet data extracted from the network and which has a host 
address that is not a duplicate of an address of another network device 
connected to the network. 
[0011] 

According to the invention according to claim 2 or claim 4, when the 
set temporary IP address is a duplicate of an address of another network 
device, then a new IP address having a different host address is set and a 
response requirement packet is re-issued. Then, it is confirmed that a 
temporary IP address is not a duplicate of an address of another network 
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device. Then, the temporary IP address is set as a formal IP address. 
[0012] 

Here, a response packet is a packet returned by a network device 
having the same IP address as a temporary IP address in response to a 
received response requirement packet. These means intend to achieve the 
above objectives. 
[0013] 

[Embodiment of the Invention] 

Hereinafter, one embodiment of the present invention will be 
described based on Figure 1 to Figure 2. 
[0014] 

In Figure 1, an IP address setting apparatus 10 is mounted on a 
network printer 100. This network printer 100 (hereinafter referred to as 
printer 100) includes, a central processing unit (CPU) 1 for performing, in 
accordance with a previously-prepared control program, various calculation 
processings, control processings, and the like! a memory 2 for memorizing 
various data handled by this CPU l; an operator panel 11 including a 
plurality of setting switches for setting printing conditions for the printer 
100 and/or biasing the forced operation of the printer mechanism; a display 
section 12 for displaying the operation status or the like of the printer 100; 
an interface 3 connected via a transceiver cable C to a network transmission 
path B; and a printing section 13 for providing a printing to a recording 
medium based on the data to be printed that is received by this interface 3. 
Here, reference numeral "TR" represents a transceiver in accordance with 
10BASE-5 that works as a relay between the network transmission path B 
and the transceiver cable C. On the network transmission path B, data 
transmission in conformity with the TCP/IP protocol is provided. 
[0015] 

Among them, the CPU 1, the memory 2, and the interface 3 compose 
the IP address setting apparatus 10. Specifically, the CPU 1 in this 
embodiment realizes a normal printer's processing function as well as other 
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functions as described below, 
[0016] 

(1) A function as packet extraction means for extracting via the interface 3 
the packet data on the network transmission path B; 

[0017] 

(2) A function as network address specifying means for specifying, based on 
the extracted packet data, the network address of the network transmission 
path B; 

[0018] 

(3) A function as host address selection means for selecting an arbitrary host 
address corresponding to the specified network address; 

[0019] 

(4) A function as temporary IP address setting means for setting, based on 
the selected host address and network address, a temporary IP address; 
[0020] 

(5) A function as response requirement issue means for issuing a response 
requirement packet destined for the temporary IP address via the interface 
3 on the network transmission path B; 

[0021] 

(6) A function as IP address setting means for setting, when a response 
packet is not returned in response to the issue of the response requirement 
packet, a temporary IP address as a formal IP address; and 

[0022] 

(7) A function of changing, when a response packet to the response 
requirement packet is returned, the host address to re-issue a response 
requirement packet. 

[0023] 

These functions are realized by consecutively executing the 
operation programs prepared in the memory 2. Here, the memory 2 
includes a random access memory (RAM) and a rewritable nonvolatile 
memory (e.g., EEPROM or the like). The nonvolatile memory stores the 



8 



Tokkaihei09-200247 



formally set IP address. 
[0024] 

Next, the IP address setting operation in the above embodiment will 
be described based on Figure 2. 
[0025] 

For example, when a predetermined key of the operator panel 11 is 
pushed to turn on the power source of the main body of the printer 100, 
firmware in the memory 2 is called by the CPU 1, after which transition to 
an IP address setting mode is provided. At this time, all devices connected 
to the network transmission path B are started. 
[0026] 

When the transition to the IP address setting mode is provided, then 
the CPU 1 extracts via the interface 3 arbitrary packet data to be 
transmitted through the network transmission path B. Then, the CPU 1 
specifies, based on the destination of the packet data, a network address 
given to the network transmission path B (Step Si). Thereafter, the CPU 1 
selects an arbitrary host address corresponding to the specified network 
address (Step S2). For example, the memory 2 may be allowed to have a 
counter for setting a host address so that a host address is set based on a 
value shown by this counter. 
[0027] 

Next, the CPU 1 sets, based on the specified network address and 
the selected host address, a temporary IP address to issue via the interface 
3 to the network transmission path B a response requirement packet 
destined for this temporary IP address (Step S3). At this time, a previously 
set and predetermined provisional value may be used as the host address at 
the network printer side. Thereafter, when this response requirement 
packet is issued, whether or not a response packet is returned from another 
network device is determined (Step S4). 
[0028] 

Here, the response requirement packet is an I CMP echo request 
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packet while the response packet is an ICMP echo reply packet, for example 

(ping command). 

[0029] 

As a result, when a response packet is returned, there exists a 
network device having the same IP address as the temporary IP address. 
Therefore, the CPU 1 newly selects a different host address, resets a 
temporary IP address, and re-issues a response requirement packet (Steps 
S2 and S3). 
[0030] 

On the other hand, when a response packet is not returned, the CPU 
1 determines that there exists no network device having the same IP 
address as the temporary IP address to register the temporary IP address as 
a formal IP address in the nonvolatile memory of the memory 2 (Step S5). 
The CPU 1 displays the formally registered IP address on the display 
section 12. This allows a system administrator to know the IP address that 
is formally set in the printer 100. 
[0031] 

Next, when the printer 100 is re started, then the CPU 1 starts the 
printer 100 as a network printer having an IP address memorized in the 
memory 2 to extract, via the interface 3, data to be printed destined for the 
IP address, biasing the printing operation by the printing section 13. 
[0032] 

In this way, this embodiment allows such an IP address to be 
automatically set which has the same network address as that of the packet 
data extracted from a network and which has a host address that is not a 
duplicate of an address of another network device connected to the network. 
Thus, the introduction of network devices does not require planned selection 
of an IP address by an administrator, thus allowing the power of a worker 
for installing the devices to be reduced. Moreover, the installation work 
does not require special knowledge for a network operating system and/or 
the TCP/IP protocol, thus allowing even a user at the installation site to 
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install the devices in an easy manner. 
[0033] 

Furthermore, when the set temporary IP address is a duplicate of an 
address of another network device, then a new IP address having a different 
host address is set and a response requirement packet is re-issued. Then, 
it is confirmed that a temporary IP address is not a duplicate of an address 
of another network device. Then, the temporary IP address is set as a 
formal IP address, thus allowing the IP address to be set securely. 
[0034] 

Here, the IP address setting apparatus 10 in this embodiment is 
widely suitable not only for a network printer but also for all network 
devices, and can be mounted on or provided together with any network 
device requiring an IP address. The concept of the present invention is 
applicable to any network protocols other than the TCP/IP protocol. 
[0035] 

[Effects of the invention] 

The present invention is structured and functions as described 
above. Thus, the invention according to claim 1 or claim 3 allows an IP 
address to be automatically set which has the same network address as the 
network address of the packet data extracted from the network and which 
has a host address that is not a duplicate of an address of another network 
device connected to the network. Thus, the introduction of network devices 
does not require planned selection of an IP address by an administrator, 
thus allowing the power of a worker for installing the devices to be reduced. 
Moreover, the installation work does not require special knowledge for a 
network operating system and/or TCP/IP protocol, thus allowing even a user 
at the installation site to install the devices in an easy manner. 
[0036] 

According to the invention according to claim 2 or claim 4, when the 
set temporary IP address is a duplicate of an address of another network 
device, a new IP address having a different host address is set, a response 
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requirement packet is re-issued, and it is confirmed that a temporary IP 
address is not a duplicate of an address of another network device. Then, 
the temporary IP address is set as a formal IP address, thus allowing the IP 
address to be set securely. In this way, the present invention can provide 
superior IP address setting method and apparatus that are different from 
conventional ones. 
[Brief Description of Drawings] 

[Figure l] A block diagram illustrating one embodiment of the present 
invention. , 

[Figure 2] A flowchart illustrating an IP address setting operation of the 
embodiment shown in Figure 1. 
[Description of the Reference Numerals] 
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